multilevel analysis using existing sentencing data; sampling of, and data collection from, sentenced court case files; and experimental designs involving sentencers deciding on hypothetical cases. The strengths and weaknesses of each approach are compared and discussed.
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The sentencing decision is typically the last court decision made in a case and has attracted much attention from researchers studying the courts and legal decisions. After being convicted of a crime, a defendant may be sentenced to, for example, a fine, compensation/restitution, community sentence, or custody. A sentence may have one or more of several goals, including to punish, deter, rehabilitate, and incapacitate the offender, as well as offer restitution (or reparation) to the victim. In addition to having differential outcomes, sentencing options also differ in their costs. The sentencing options also differ for offense type and for adult and youth offenders (juveniles and young offenders). Most offenses have fixed maximum penalties assigned to them, usually in the form of length of custody or amount of fine, and some offenses also have mandatory minimum sentences.
Typically, sentencers are required to take into account factors such as the seriousness of the offence and the defendant's criminal record. The sentencer is also obliged to take into account any aggravating factors such as the vulnerability of the victim, whether the victim was racially/religiously targeted, the offender's leading role in the offense, his or her profit from the offense, as well as mitigating factors such as whether the offender was provoked, the offender's minor role in the offense, and his or her acceptance of responsibility or show of remorse. Finally, sentencers may also have access to sentencing recommendations provided by a probation officer in what is called a presentence report. Although sentencing guidelines may exist, these are not always mandatory, and the ranges mean that sentencers typically have considerable discretion as to the sentence they pass.
Past research on sentencing has largely been conducted in the American and English criminal justice systems. Researchers have aimed to describe and explain sentencing practice, as well as the effectiveness of guidelines. For example, sentencing decisions are associated with earlier decisions in a case such as the bail setting decision or the plea (e.g., Albonetti 1998; Konecni and Ebbesen 1982; Flood-Page and Mackie 1998; Moxon 1988; Tartaro and Sedelmaier 2009) . In addition, sentencers may be influenced by a myriad of 186 Evaluation Review 34(3) individual-level factors beyond the seriousness of the offence and the offender's previous convictions, such as the offender's race (e.g., Fitzgerald 1993; Flood-Page and Mackie 1998; Hood 1992; Ministry of Justice 2009; Mitchell 2005) , sex (e.g., Daly and Bordt 1995; Dowds and Hedderman 1997; Flood-Page and Mackie 1998; Hedderman and Dowds; Hedderman and Hough 1994; Speed and Burrows 2006) , and age (e.g., Steffensmeier, Kramer, and Ulmer 1995) . Higher-level factors related to the sentencer, court, and area or jurisdiction have also been shown to affect sentencing decisions (e.g., Johnson 2006; Diamond 1990; Flood-Page and Mackie 1998; Morgan and Russell 2000; Moxon 1988 ). Finally, guidelines do not necessarily reduce sentencing disparity (e.g., Albonetti 1997; Britt 2009 ). Previous studies of sentencing have adopted a range of qualitative and quantitative approaches that include formal experiments that involve real (or mock) sentencers being presented with hypothetical cases; interview and questionnaire surveys of sentencers; and analyses of sentenced case records or sentencing data. However, researchers are typically limited by the range and nature, or quality, of the variables they are able to study. The variables theorized to have the most impact on sentencing (such as the seriousness of the offence and prior record) are often omitted or difficult to measure (Blumstein et al. 1983 ). In addition, it is inevitable that differences between jurisdictions and countries will constrain the generalizability of findings from samples of cases, offenders, courts, or areas. Finally, much of the extant literature examines sentencing decisions generally, or the choice of specific sentencing options (e.g., incarceration), and relatively few have investigated the sentencing of specific types of offenders (e.g., violent offenders) or offences (e.g., common assault; for exceptions in the United Kingdom, see, e.g., Gilchrist and Blissett 2002; Henham 2003; Levi 1989; Speed and Burrows 2006) .
The goal of our article is to review, present, and compare different methodological approaches to answering questions about sentencing determinants. This may provide both researchers and funders a guide to the most appropriate methods to use in light of the complexity of the sentencing domain in a specific jurisdiction, as well as the constraints of resources and time often placed upon researchers. Here, we focus on England and Wales and refer to a recent example of the effort made by the Government to investigate the factors that influence sentencing.
Understanding Sentencing in England and Wales
Recently, the Ministry of Justice (MoJ) and Sentencing Guidelines Council (SGC) embarked upon a national study of sentencing in England and Wales Merrall et al. 187 (Dhami and Souza 2009b) . The main goal was to determine the factors that influenced sentencing decisions made on youth and adult offenders convicted of specific types of offences and to examine the variation in sentencing by police force area, court type, and sex and ethnicity of offender. The main rationale for the research was to inform the development of sentencing guidelines for specific offence types that could support sentencers in their decision making, as well as promote consistency and transparency in sentencing. It was to be the largest and most comprehensive court record-based analysis of sentencing ever conducted in England and Wales (Dhami and Souza 2009a) . As such, the research was to entail the collection and analysis of data from a sample of 12,000 court files of sentenced cases. The funders had specified that this sample should be nationally representative and contain 8,000 adult and 4,000 youth cases sentenced in 2004 in England and Wales. (It was hoped that a focus on sentencing practice in 2004 would enable subsequent analysis of the effects of sentencing laws introduced in 2005.) The authors, at first, proposed that this sample might be restricted to adults and made up of 60 sampling units, each of 200 cases that had in common: the specific offence-type, type of court (magistrates' or Crown), sex of offender, and police force area. There were 18 specific offence types of interest to the funders including more and less serious violent, property, drugs, and driving offences. Cases were also required to be representative of the sex and ethnicity of offenders across the 42 police force areas and to be sentenced in a magistrates' or Crown court. To achieve the sampling task, a database of 263,710 cases sentenced in 2004 in England and Wales was provided by the MoJ (Dhami and Souza 2009a) . This described the cases in terms of the principal offence committed (18 types), offender age at sentence, sex of offender, ethnicity of offender (6 categories), youth or adult, and magistrates' or Crown court indictors, number of sentences given (up to 4) with respective disposal types (10 categories) and associated amounts (if applicable), and police force area (42 areas).
Although the database only identified one offence for each case, it was clear that some cases probably involved multiple offences, as they were associated with more than one disposal. Typically, in Home Office research and statistics, when there are multiple offences, only a ''principal offence'' is analyzed. This is defined as the offence with the highest sentence, and in instances of a tie between two offences, the principal offence is that with the higher legal maximum penalty. Hence, we can gain only limited insight from multiple-offence cases as the non-principal offences were not 188 Evaluation Review 34(3) recorded in the database, although their associated sentences were included. Including these cases in analyses would almost certainly lead to bias. A single-offence case of Type A may be sentenced differently than when an offence of Type A attracts the highest sentence in an unspecified set of offences (e.g., a case involving one common assault might attract a higher sentence than a case involving two common assaults or a case involving one common assault and one burglary in a dwelling). Initial analyses immediately identified that the research goal was too ambitious and that a representative sample of 12,000 adult cases was insufficient to study such a large range of offences. For example, in the entire data set, there were 381 and 1,503 sexual offence cases by adult males sentenced in the magistrates' courts and Crown courts, respectively. If we were to sample proportionately, the resultant sample of 8,000 adult cases would include 14 (i.e., 381/223,207 Â 8,000) and 54 (i.e., 1,503/223,207 Â 8,000) of these 381 and 1,503 respective cases. Analyses of such small numbers could not yield anything meaningful or robust about the determinants of sentencing decisions for sex offenders. Even for the largest subsets, such as theft from shop by adult males in the magistrates' courts (38,816 cases), the resultant sample would include just less than 1,400 cases by proportionate sampling.
The Current Paper
In light of the ill-posed research question above, we investigate the strengths and weaknesses of three methodological approaches to answering questions about sentencing determinants. The approaches are: multilevel analysis of population sentencing data; sampling of, and data collection from, sentenced court case files; and an experimental design comprising hypothetical cases on which sentencers make decisions. Our rationale is to guide funders and researchers to the most appropriate methods, given the complexity of the sentencing domain in England and Wales, as well as the constraints of resources and time often placed upon researchers.
To make the article more manageable, we have limited our discussion to the offence of common assault, to illustrate our main points. In addition, given the sentence-dependent definition of the principal offence within multiple-offence cases in Home Office research and statistics, we have restricted our focus to identifiable single-offence cases. Importantly, to our knowledge, no researchers have previously highlighted this immediate and rather important constraint in studying sentencing in England and Wales. To some extent, we can differentiate between multiple-and single-offence Merrall et al. 189 cases by the number of sentences received. We can confidently classify those cases receiving a single sentence only as single offences. However, some single offences tend to receive both a fine or compensation and another (non-fine or non-compensation) sentence, which could also apply to a multiple-offence case. Therefore, we consider only the former, single-sentence, single-offence cases in subsequent analyses. For the 2004 data set, this selection accounts for 45% (i.e., 16,929/37,988) of common assault cases, of whom 18% (3,131) received a custodial sentence.
Exploratory Analysis-Distributions of Sentence Type
In an exploratory analysis of the 2004 data set of single-sentence, singleoffence cases of common assault across England and Wales, we compared distributions of sentence type. Because there were 42 police force areas to be compared, they were first categorized to identify a ''case-rich-set'' of police force areas with a high frequency of cases for at least three of the following four major offence-types: (! 240) common assault cases, (! 800) theft from shop cases, (! 60) supply, and possession with intent to supply Class A cases, (! 600) driving whilst disqualified cases. These offence types were the most frequent of the four categories of offence present in the original set of 18, which was of particular interest to the SGC: violent, property, drugs, and driving. Only the frequencies of male, adult cases in the magistrates' court were used in this first instance. In addition, within the case-rich-set, a police force area was subcategorized as assault-low, assault-moderate or assault-high by comparing its observed frequency of common assault with that expected. This expectation was based on the frequency of common assault relative to all 18 offence types for the case-richset as a whole. Table 1 summarizes comparisons for adults versus youths; magistrates' versus Crown courts; male versus female offenders; ''case-rich'' versus ''case-poor'' police force areas; and assault-subcategories of police force areas. We notice that there are differing proportions of adult male cases receiving custodial sentences at magistrates' courts by subcategory of case-rich-set police force area: 33% (standard error, SE ¼ 1%), 22% (SE ¼ 1%), and 19% (SE ¼ 1%) custodial cases for assault-low, assaultmoderate, and assault-high police force areas, respectively. In other words, police force areas with fewer common assault cases than expected have higher custodial rates than the other two subcategories. This trend was also seen in the case-poor-set police force areas. A similar and an even larger subcategory difference was observed for female cases of common assault at the magistrates' court in the case-richset police force areas (as defined by frequencies of male adult cases in the magistrates' court). This trend was not clearly evident for the corresponding male and female Crown court cases nor did it apply for the corresponding youth cases, none of whom was given a custodial sentence. Table 2 summarizes the presence of the trend across the combinations of court type, police force area, adult or youth offender status, and sex of offender. Tables 1 and 2 indicate that, in addition to a police force area's case-richset membership, court type, sex of offender, and offender age (youth or adult) are each associated with the decision to pass a custodial versus non-custodial sentence for common assault. To investigate the extent to which police force areas with fewer common assault offences than expected have greater custodial rates, we need to account for the impacts of these other case variables. Next, we present three different methodological approaches to investigate how the case-rich-set membership and assault subcategory of police force area interact and affect sentencing decisions for common assault cases. In light of the small numbers of Crown court cases, and the fact that none of the youth common assault cases led to a custodial sentence, we focus on adult cases in the magistrates' court (12,755 cases, of whom 2,897 received a custodial sentence).
Multilevel Modeling of Population Sentencing Data Data Set
The obvious first approach to investigating the potentially different custodial rates between assault-low and assault-high police force areas is to make use of the already available data, that is, population sentencing data. In addition to the Home Office database described in the introductory section, contextual data from the UK Police Performance Assessments are readily available and can be used in the analysis to study the impact of higher level factors (Home Office 2005; Office for National Statistics, 2002).
Criterion and predictor variables
As the sentencing decision of interest was whether a common assault offender received custody, our outcome variable was dichotomous, coded 1 if the offender was sentenced to any period of incarceration and coded 0 for any non-incarceration sentences (reference). Of the 12,755 adult cases of a common assault offence sentenced at magistrates' courts, 2,897 (23%) received a custodial sentence and 9,858 (77%) received a non-custodial sentence.
Offender-level predictors were female offender, which was coded 1 for female (n ¼ 1,297) and 0 for male (n ¼ 11,458) as the reference category; age, which comprised of categories chosen to accommodate a nonlinear relationship with the sentencing decision and to ensure approximately equal frequencies, that is, with indicator variables for 18-23 years (n ¼ 2,963), 32-38 years (n ¼ 3,050), and 39þ years (n ¼3,450), with 24-31 years (n ¼ 3,292) as the reference category. (Ethnicity was not included in the regression analyses due to the high frequency of missing data.)
The contextual variables at the police force area level included those derived from the exploratory analysis described previously: case-rich-set membership that was coded 0 if the case was in a case-rich-set police force area (n ¼ 6,825) and 1 if in a case-poor-set area (n ¼ 5,930) 1 ; and Merrall et al. 193 subcategorization of police force area by frequency of common assault cases within the case-rich-set or case-poor-set with indicator variables for assault-low (n ¼ 3,692) and assault-moderate (n ¼ 4,476), and assault-high (n ¼ 4,587) as the reference category. To describe the performance of police force areas, there was a measure of the violent crime rate in terms of the number of violent crimes per 1,000 in the local population (M ¼ 22.2, SD ¼ 5.7) and the proportion of all offences brought to justice 2 measured by indicator variables for 14.7-19.6% (n ¼ 3,018), 22.1-24.2% (n ¼ 3,225), and !24.3% (n ¼ 3,207), with 19.7-22.0% (n ¼ 3,305) as the reference category. For both case and police force area-level variables, the reference category for each categorical variable is that with the highest relative frequency of custodial cases.
Multilevel Model
The model takes the following general form:
where p ij is the probability of offence case i, police force area j, receiving a custodial sentence; x ij1 ; :::; x ijk 1 are the case-level variables, for case i, police force area j; x jðk 1 þ1Þ ; :::; x j k 1 þk 2 ð Þ are the police force area-level variables, for police force area j and, in particular, x j k 1 þk 2 À2 ð Þ identifies case-rich versus case-poor areas, x j k 1 þk 2 À1 ð Þ and x j k 1 þk 2 ð Þ correspond to indicator variables for common assault subcategory; b k corresponds to the main effect of case-level variable k on custodial sentencing for k ¼ 1; . . . ; k 1 , police force area-level variable
ð Þ correspond to the interaction effects of key interest between case-rich-set membership and common assault subcategory; u 1j0 * N(0, c 2 0 ) is a random intercept term associated with police force area j; u jk * N(0, c 2 k ) represents the random component of variable k for police force area j, with covariances, cov u 1j0 ; u jk À Á ¼ c 0k and cov u jk ; u jk 0 À Á ¼ c kk 0 , and intra-police-force-area correlation,
The multilevel model formulation accommodates the grouped structure of our data set, namely of individual cases within police force areas. The primary features are the police force error terms, u j0 ; u j1 ; . . . ; u jk 1 , which Evaluation Review 34 (3) allow the intercept and offender-level effects to vary between police force areas. These error terms are assumed independent across the 42 police forces but correlations within police force areas are possible and so are modeled. For example, more urban police force areas could be particularly lenient to say, younger (age predictor), female (sex predictor) offenders, compared to female or younger offenders more generally. The intrapolice-force-area correlation is defined as
where t 2 is the between-police-force-area variance and s 2 is the withinpolice-force-area variance. It measures the proportion of the total variance that is accounted for by the police force area level and so a non-zero correlation would justify the need for a multilevel, versus single-level, analysis. The measure was calculated using the analysis of variance approach described by Ukoumunne et al. (1999) .
A hierarchical approach was taken to investigating these models, so that higher order terms (r-factor interactions) were only considered for inclusion if the corresponding lower order terms ((r À 1)-factor terms) were all present. Each term's inclusion was tested, using the likelihood ratio statistic. The models were fitted and explored using the lmer function in the R software environment, version 2.9.0 (R Development Core Team 2009).
Because a primary focus was formally to test the interaction on custodial sentencing between the case-rich-set membership and common assault subcategory (low/moderate/high), the effects of including this term and its associated main effects were considered throughout. Table 3 shows three of the models that were fitted: the stepwise selected model with the main effects and interaction between the case-rich-set and subcategory indicator; the stepwise selected model with the violent crime rate variable excluded; and, the model including main effects only. Model selections based on significance tests are not typically recommended and can complicate subsequent inferences (Berk, Brown, and Zhao 2009) . Here, however, three models are presented, only one of which was stepwise selected, and the robustness of the regression effect estimates across the few available regressors is clearly evident.
Results
Our analyses indicate leniency toward female offenders, with the odds of a custodial sentence halved for females compared to males, and this is Merrall et al. 195 consistent with previous findings (e.g., Dowds and Hedderman 1997; Flood-Page and Mackie 1998; Hedderman and Hough 1994; Speed and Burrows 2006) . The 24-to 31-year-old age group had the greatest odds of receiving a custodial sentence, roughly 50% greater than the reference age group, 32-38 year olds, and twice the odds compared to each of the youngest and oldest age groups (18-to 23-year olds and 39þ-year olds).
To aid interpretation, the interaction has been presented with respect to each combination of case-rich-set membership and assault subcategory values. Interestingly, the interaction terms lose any significance after adjusting for the violent crime rate of the police force area (c.f., model with crime rate absent in Table 3 ). In the models, higher violent crime rates are associated with marginally higher odds of custody. In Figure 1 , if the violent crime rates are first ignored, the overall custodial rates of the case-rich, assaultlow police force areas appear starkly greater than the case-poor, assaultlow or assault-moderate police force areas, and hence, the significant effects of the relevant interaction effects in the model with violent crime rate absent. However, generally higher violent crime rates are observed in 
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Evaluation Review 34(3) the case-rich, assault-low police force areas and so these seem to explain the significant interaction effects previously observed. The deviance of the selected model in Table 3 is 12,946, which is of similar order to the number of degrees of freedom, 12,744, and suggests that the model fits well with little overdispersion. Moreover, the HosmerLemeshow goodness-of-fit test does not reject the model (p ¼ .20; Hosmer and Lemeshow 2000) . However, the caterpillar plot, in Figure 2 , of police force area-level residuals (random effects) raises concerns because it indicates that for a quarter of the police forces, the 95% confidence intervals do not include zero. This means that important heterogeneities remain between police forces. The small intra-police-force-area correlation coefficient Figure 2 . Caterpillar plot comparing police-force-area-level residuals (random effects) with 95% confidence intervals. Merrall et al. 199 reinforces this finding, indicating that only 3% of the total variation in sentencing outcome was between-, as opposed to within-, police force areas. In sum, the multilevel analysis was useful in identifying and exploring the effects of the common assault subcategories and their interaction with case-rich-set membership. In addition, main effects at the case level (i.e., offender's sex and age), and the police force area level (i.e., violent crime rate) were quantified. Overall, very little variation in the sentencing outcome seemed to have been explained by the police force area level. This finding is consistent with the recent review of research by Dhami and Souza (forthcoming) on multilevel analysis of sentencing decisions in the United States, which also showed relatively little evidence of the impact of higher level factors. The present multilevel analysis of sentencing data, however, is limited by the available database: first, by the recording of cases by principal offence type only; and second, because it contained only a small number of case-level variables that may be influential in sentencing. There was also considerable missing data on the ethnicity of the offender that precluded analysis of the effects of this variable. A more worthwhile investigation of how custodial rates vary between assault-low, assault-moderate, and assault-high police force areas, therefore, may be made by taking account of further case-level variables. In the next section, we consider how these variables may be collected from court case files, the sample sizes needed, and how we might ensure that our samples are representative of the population.
Sampling of, and Collecting Data From, Sentenced Court Case Files
The multilevel modeling approach discussed above used data on the whole population of single sentences meted out at the magistrates' court on adults convicted of a single offence of common assault in 2004. To follow-up on the apparent importance of case-level variables, a larger range of case-level predictor variables is needed. One may expect these to be available in the sentenced court case files. However, it is an unrealistic aim to collect data on every individual case in our population. Resources will rarely allow this and a suitable sample of the population can achieve the same research objective for considerably lower cost. The sample of files should be representative of the population to which the findings need to be generalized (e.g., nationally) and as importantly, large enough to obtain statistically robust estimates in analyses. Hence, we first envisage how the resulting data might be analyzed, and then consider which variables of interest are sufficiently well-recorded in court files for inclusion in these analyses before, finally, outlining how the files may be representatively sampled.
Analysis Plan
As with the previous multilevel modeling approach, we consider a logistic model for whether a single adult common assault offence case received a custodial sentence or not. The multilevel analysis indicated that the sex of the offender was a key variable in predicting the sentence, and so, to avoid confounding by sex, we focus on the more frequent of the sexes, that is, male (adult) offenders and magistrates' court cases only. The other key factors such as age of offender should be included in the model as should further important case-level factors derived from court case files. The apparent police force area-level interaction between case-rich-set membership and assault subcategory remains our motivation for this investigation and so will be included throughout the modeling process (coded as in the multilevel modeling section). The model takes the following form:
where p ij is the probability of offence case i, police force area j, receiving a custodial sentence; x ij1 ; . . . ; x ijk 3 are predictor variables from the court file for case i, police force area j; x j k 3 þ1 ð Þ is the police force area-level variable for case-rich-set membership; In light of the limited impact of police force area-level variables evidenced in the previous section, here we concentrate on fixed effects at the court case level.
Legal and extra-legal factors
There are two types of case-level variables that can be obtained from sentenced court case files, which may be included in this logistic model as Merrall et al. 201 predictor variables, namely legal and extra-legal variables. A list of some of these can be derived from the sentencing guidelines and from a recent study conducted by Dhami and Souza (2009b) on the availability of information in sentenced court case files. Under the sentencing guidelines for common assault, an offender's sentence is determined by aggravating and mitigating factors (Sentencing Guidelines Council 2008). However, Dhami and Souza (2009b) revealed that these factors were missing in at least half of the sentenced court case files in their study. Therefore, it is unwise to rely on them in the present sampling task. Dhami and Souza (2009b) identified a number of other (legal and extra-legal) variables that were recorded more fully in the files and may be correlated with the SGC's aggravating and mitigating factors. These, after simplification and reduction of their categories for modeling, are detailed below. The legal variables that could potentially influence the decision to give a custodial versus noncustodial sentence, and that we could study here, are initial plea that had indicator variables for not guilty and no plea/missing, with guilty as the reference category; many victims that was coded 1 if there were more than one and 0 if one; male victim(s) was coded 1 if all victims were male and 0 if there was at least one female; age of victim(s) was coded 1 if there was at least one non-peer and 0 if all were peers 3 ; relationship with victim had indicator variables for stranger and acquaintance, with well known as the reference category; first-time, or new, offender was coded 1 if no previous convictions and 0 if with previous convictions; an indicator variable for non-persistent offenders coded 1 if the offender is yes and 0 if no; number of previous convictions had indicator variables for two or fewer and between three and ten with more than ten as the reference category; and most severe previous conviction type had indicator variables for property or drugs, and other, missing or not applicable, with violent as the reference category.
The extra-legal variables were ethnicity of offender that was coded 1 if non-white and 0 if white; offender in drug or alcohol treatment that was coded 1 if there is evidence in the file that the individual is receiving treatment and 0 if there is no evidence of treatment; and equivalently for mental health treatment.
Sample size calculations
Having identified the variables to be included in the analysis, we need to calculate how many sampled cases are needed to obtain estimates of the corresponding model coefficients with reasonable precision. Sample size Evaluation Review 34 (3) calculations require a prior understanding of the distribution of the predictor variables of interest and of the model's likely coefficients. There is relevant frequency information on some of the predictor variables, the most important being the interaction between case-rich-set membership and common assault subcategory. We can estimate the probability of each combination of these variables from the corresponding proportion of male (adult) offenders and magistrates' court cases in the Home Office data set. In addition, models fitted to the data used in the previous section are a guide for the coefficients that can be expected in the analyses of this section. We consider the inclusion of the interaction terms in the logistic regression model:
with indicator variables for the combinations of case-rich membership and assault subcategory, the reference being case-rich, assault-low police force areas. The models fitted in the previous section give an idea of the values of model coefficients, b 1 ; b 2 ; . . . ; b 5 , that we might expect (Table 3 ). The interaction terms correspond to decreases in the odds ratios as substantial as 0.59 (95% CI: 0.38-0.92, Model (ii) case-poor, assault-moderate term) to just 0.86 (95% CI; 0.53-1.40, Model (i) case-rich, assault-moderate). Hence, to get an understanding of the numbers needed, we can calculate the sample size required to detect nominal decreases in the odds of custody of 50% and 25% for all interaction terms (i.e.
Þ) À 450 or 1,850 cases, respectively, with 5% significance and 80% power (to the nearest 10 cases). These calculations use the method of Self, Mauritsen, and Ohara (1992) , in relation to the likelihood ratio test. However, in practice, researchers may find the Wald-test-based method of Demidenko (2007) more user-friendly and to give similar results.
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There is also relevant frequency information on other predictor variables such as male victims (66% prevalence, Home Office 2009); the offender-victim relationship (victim is a stranger with 50% prevalence, an acquaintance with 22% prevalence, and well known to the offender with 28% prevalence, Home Office 2009); and new offender (61% prevalence, Ministry of Justice [MoJ] 2008a). Although estimates of the corresponding model coefficients are unknown, we observed notable case-level effects in the previous section: odds ratios of 0.50 (95% CI: 0.43-0.60) for female offenders and 0.70 for age groups of 18-23 and 39þ years (95% CI: 0.61-0.79 and 0.62-0.79, respectively). Hence, we might deem it essential to detect decreases in the odds of custody of 50% and desirable to measure more modest decreases of 25%: samples of 300 to 740 and 1,080 to 2,210 would be needed, respectively. Merrall et al. 203 In light of these calculations, a sample of 2,000 sentenced court case files would seem a reasonable compromise between cost and statistical power. In addition, to compensate for lost or destroyed court files, Dhami and Souza (2009b) recommended oversampling by 20%. By doing this, the sample size increases from 2,000 to 2,500 (i.e., 2,500 Ä 0.80).
Sampling Strategy
A stratified sampling approach is an appropriate way of allocating these 2,500 cases. Stratifying ensures that the sample is representative of the overall population with respect to police force and sentence type. Sampled cases will be selected from each police force area and sentence type combination proportionately. Thus, if the overall set of male (adult) offenders and magistrates' court cases is made up of N cases and police force area j has N j units receiving a custodial sentence, then for a sample of size n, the number of custodial cases n j taken from police force area j is
Optimal allocation of the sampling units may offer estimates (of the b k 0 s) with smaller standard errors for the same fixed cost or, alternatively, equivalent standard errors for lower cost. However, this method requires knowledge of the predictor variables' effects on custodial sentencing and their distributions as well as specific sampling costs. Optimal allocation is most effective when based on empirical data, which could be sufficed by an initial stage of sampling. Table 4 demonstrates this stratified sampling strategy for the case-richset although the numbers for the case-poor-set are also summarized. For simplicity, numbers have been rounded to the nearest five cases, to yield a sample of 2,505.
In summary, to study the determinants of sentencing from data in sentenced court case files, we have devised a sample of such files that represents the police force by sentence type composition of the overall study population and is sufficiently large to detect an effect size of at least a 25% increase or decrease in the odds of custody for the interaction terms of interest plus two other potentially important confounding terms (male victim and new offender). This method is expensive to implement, however, and relies on gaining access to the court files which, in practice, can be difficult due to the problem of gatekeeping (Dhami and Souza 2009a) . Moreover, once having gained access, pilot studies are crucial for ascertaining how well variables of interest are recorded and, as a result, whether such a sampling study is likely to be worthwhile. As the study by Dhami and Souza (2009b) suggests, some of the variables of interest are often missing from sentenced court case files in magistrates' and Crown courts, for both adults and youths. Pilot studies can also be useful for getting a better idea of the distributions of the predictors of interest and, hence, would indicate not only whether the original sample size calculations are appropriate but also inform an optimal allocation approach. Both the multilevel and sampling approaches have relied on the Home Office database, to some extent, and so are hindered by the principal offence rule. This will inevitably restrict the generalizability of their findings. In general, using existing, observational data has its drawbacks: first, a reliance on the variables of interest or importance being recorded; and second, the assumption that unobserved variables do not confound the findings. In light of these limitations, it may be better to have more control in a study of sentencing by using an experimental approach.
Experimental Study of Sentencers Deciding on Hypothetical Cases
The sampling approach discussed above used a sample of sentenced court case files from which data on predictor variables (as well as the criterion variable) could be collected. However, the lack of good quality available information in such files necessitates a different approach to studying the determinants of sentencing. Experimental studies of sentencing typically entail participants making decisions on hypothetical cases or vignettes (e.g., Kapardis and Farrington 1981; Mueller-Johnson and Dhami 2010; Rossi and Berk 1997) . We adopt this approach for our investigation of the interaction between the case-rich-set membership and subcategory of police force area. Our study participants could be practicing sentencers (e.g., Kapardis and Farrington 1981) or members of the public more generally (e.g., Rossi and Berk 1997) . We choose the former as our variables of interest are police-force-area, or judicial-practice, -specific. To be comparable with discussion of the previous two approaches, we focus on examining single sentences meted out by magistrates on hypothetical cases of male adults convicted of a single offence of common assault. Note, however, that the experimental approach, by virtue of the use of hypothetical (rather than real) cases, is not limited by the ''principal offence'' rule described at the outset.
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Factorial Designs
To develop a set of hypothetical cases, it is convenient to use a full factorial design in which all levels of one variable feature in combination with all levels of every other. Full factorial designs enable study of the main effects of each variable as well as their interaction effects. The choice of predictor variables would be dictated by theoretical and policy concerns. For our illustrative hypothesis, the explanatory variables of interest are associated with the participating sentencers, and so, they are collected alongside the factorial design-the case-rich-set membership (R) and subcategory of the police force area in which the sentencer practices (E 1 and E 2 indicators for assault-low and assault-moderate, respectively). In the factorial design, four variables of major theoretical importance are considered: age of offender (A) A full factorial combination of these five variables would lead to 64 hypothetical cases (i.e., 4 Â 2 Â 2 Â 2 Â 2). To lend some face validity to the cases, details of the single common assault offence committed and further descriptions of the offender and victim should be added but held constant across the cases. We should try to mimic the real-world sentencing process as closely as possible. This aspect will inevitably be limited, and perhaps the closest we may come in achieving this, is by imitating court case summary briefs that sentencers may receive and read during the court process. The variables of interest would appear in the cases as follows: Case 1: 32-to 38-year-old male offender, not a new offender, not sober, at least 1 female victim and a not guilty/no plea (A 0 N S M G). Case 2: 32-to 38-year old male offender, not a new offender, not sober, at least one female victim and a guilty plea (A 0 N S MG). Case 3: 32-to 38-year old male offender, not a new offender, not sober, male victim only and a not guilty/no plea (A 0 N SMG). Case 64: 39þ-year-old male offender, new offender, sober, Merrall et al. 207 male victim only, and a guilty plea (A 3 NSMG). These 64 cases could be presented in random order to a representative sample of size L sentencers who would be asked to decide on the most appropriate sentence for each case (i.e., custodial versus non-custodial). The 64 Â Lresponses may then be used to determine the effects of the factors of interest by a logistic model for the odds on custody for case i as judged by sentencer 1l.
where p 1il ¼ probability of a case i receiving a custodial sentence from judge l;
Þ are coded as above for judge l; and D l l ð Þis coded 1 if judge l ¼ l, 0 otherwise. However, it is perhaps overly optimistic to expect a magistrate to read and make decisions on 64 cases in one data collection session for such a study. Moreover, with all factorial combinations, he or she may recognize the varying factors and so modify his or her responses to be more socially desirable, although this is unlikely given the cognitive capacity and processing required. A long study may lead to boredom or fatigue resulting in uncharacteristic sentencing behavior, although this could be practically overcome by organizing two data collection sessions instead of one.
Blocked designs
Nevertheless, it may be more practicable to use only 8 to 16 versions of the hypothetical case per sentencer, and this could be achieved by a blocked factorial experimental design. In such a blocked design, the total of 64 hypothetical cases (or factorial combinations) is divided into eight or four blocks. The blocking of experimental designs is highly practical and convenient but requires careful design to ensure that the most important effects are estimable and not confounded with block effects. Well-designed experiments forfeit and confound the less interesting, higher order interaction terms. We have devised a design, made up of eight blocks of eight cases. This design confounds eight interactions with block effects: two two-
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Evaluation Review 34 (3) factor, four three-factor and one four-factor. We can avoid confounding any two-factor interactions by combining blocks so that we have a design of just four blocks of 16. The resulting design confounds just three interactions, two three-factor and one four-factor. Both designs are available from the authors but we also refer interested readers to Montgomery (1997) for guidance on designing one's own experiments. Rather than blocked factorial designs, we note the use of the factorial survey approach, which combines experimental and sample survey techniques (Rossi and Anderson 1982) . Each participant is presented with a simple random sample, as opposed to a predesigned block of the full set of factorial combinations. Because of the random sampling component, the experimenter cannot ensure that all main effects and interactions can be estimated by this method. However, Fienberg and Tanur (1988) have suggested improvements using fractional factorial designs. Two-stage designs Dorta-Guerra, González-Dávila, and Ginebra (2008) caution that when there is a binary response, as in the present situation (i.e., custody versus non-custody), factorial experimental designs are not necessarily optimal in terms of the precision of their estimates. However, to construct an optimal design for a nonlinear model, as is the case here with a binary outcome and logit link function, initial estimates of the effects of the explanatory variables are needed. At present, we only have estimates for age (and sex) of offender (see Table 3 ); the other variables are not recorded in the Home Office data set. In the absence of these estimates, we might implement a two-stage design (Sitter and Wu 1999) , where the first stage of the experiment informs the second stage. With no obvious alternative, the above-mentioned blocked factorial design would suffice at the first stage. In addition, we can ask the sentencer for the amount of the assigned sentence (e.g. duration of custody), which enables more flexible analyses.
A preliminary stage is insightful in terms of not only getting estimates of the parameters but also in deciding whether the chosen model and parameters are appropriate. This is particularly relevant when there is a lack of relevant previous research. Traditionally, methods for optimizing designs seek to maximize a measure of the information, for example, the determinant of the information matrix for a given model. Woods et al. (2006) offer further flexibility as their compromise designs are not necessarily optimal but are robust, allowing for uncertainty in the choice of model, parameters, Merrall et al. 209 and their values. Sequential methods are also favored, and the approach of Dror and Steinberg is one example (2008).
Representativeness of Experimental Designs
Our blocked, factorial designs would not be expected to be equally representative of real-world court cases. Different factor combinations will occur more frequently than others. For example, all other things being equal, previous convictions are more likely for an older offender than for a younger offender. Designs whose frequencies of different factor combinations reflect real-world frequencies would be worth exploring, given the need for internal and external validity in capturing sentencing decisions as well as the requirement for generalizability (Dhami, Hertwig, and Hoffrage 2004) . The representativeness of a design would, however, need validation by a task analysis involving, for example, analysis of sentenced court case files if it were not to rely on subjective expert opinion. In the absence of such a task analysis, we may get an idea of frequencies of different factor combinations from existing data on the marginal frequency distributions of each individual factor. These are shown in Table  5 , and, compared with the respective distributions in our blocked, factorial designs, there are evident discrepancies. By assuming independence between the factors, we can estimate the overall proportion of cases that the given combination accounts for by multiplying together the proportions for each factor level. For example, we may expect cases with an 18-to 23-yearold offender, not a new offender, not sober, with at least one female victim and pleading guilty to a common assault offence to account for 23% Â 43% Â 64% Â 34% Â 42% ¼ 1% of all common assault cases by male adult offenders sentenced in the magistrates' court. In our proposed experimental design, these cases are marginally overrepresented (1/64 ¼ 2% of cases).
However, we acknowledge that independence of these variables is unlikely, and correlations are inevitable. Earlier, we suggested correlation between the age of the offender and whether he had any previous convictions, and in reality, the correlation structure will probably be quite complex.
Of course, representative design refers not only to the frequency of the different factor combinations in the experimental stimuli but also to the representativeness of the participant sentencers (Brunswik 1956 ). Thus, the sample of sentencers invited to participate in an experiment ought to be representative of the population of sentencers to which we wish to generalize validity, as well as generalizability, are a key concern. We have highlighted the ways in which factorial designs may create cases that are unrepresentative of the population of actually sentenced cases in terms of the distributions of case-descriptors and their cross-correlations. Researchers inevitably need to compromise, to some extent, between experimental control and external validity. One advantage of experimental designs is that, in addition to enabling researchers to study actual sentencing behavior, they enable the study of counterfactual scenarios and rare cases.
Discussion
We started this article by highlighting the need for proposed studies of sentencing to frame research questions alongside a feasible means of investigating them. In general, research contracts should not predetermine research design, as the person framing the contract may be unlikely to have the appropriate research skills to deliver it. Exploratory analyses of just 1 of the original 18 offence-types of interest, common assault, inspired a simpler, illustrative research question. These initial analyses suggested that, in police force areas with higher frequencies of cases (case-rich), there were higher custodial rates among police force areas with fewer common assaults than expected. To investigate this apparent interaction effect between caserich-set membership and assault subcategory of police force areas, three methodological approaches were considered: analyzing the available database of all sentenced cases in England and Wales in 2004; sampling, collecting and analyzing data from court case files; and experimentally, by inviting sentencers to assess and choose sentences for an assigned set of hypothetical court cases with reasonable face-validity. The first approach is evidently the most convenient and a sensible starting point. By this approach, the whole population of interest can be studied in terms of ''available data.'' Unfortunately for the Home Office data set, the generalizability of findings from analyses is limited by the recording of cases by principal offence only. Nevertheless, our analyses confirmed that, after taking account of offender's sex and age, there was some interaction effect between assault subcategory and case-poor-set membership and it seemed to be explained by differing rates of violent crime between police force areas. However, our findings on components of variation also suggested that the key determinants of sentencing decisions were at the court case level and there was a limited range of these variables in the data set.
In light of this, it might seem a good idea to collect and analyze data from a sample of court case files. For this aim, we devised a sampling solution of just over 2,500 cases which was robust enough to detect at least a 25% increase or decrease in the odds of custody for most of the effects of interest including interactions and confounders. In conceiving the sampling approach, an understanding of how well variables of interest were recorded was invaluable; the pilot study by Dhami and Souza study was highly instructive (2009b), and in this way, a multi-stage approach was considered to be a good idea. Data collection is expensive, and so, sequential assessments and adjustments to the sample size could enable better use of available resources. Moreover, so far, this method has relied on the Home Office data set and, therefore, the limitation imposed by the principal offence rule remains. Both of the above approaches use observational data. Unrecorded or poorly recorded variables may affect on sentencing decisions and so confound the findings of these two methods. We may avoid this by designing and conducting our own sentencing experiment, using hypothetical court cases. While this approach enables the researcher to evaluate the effects of a predefined range of explanatory variables, the key concern here is how generalizable such findings are to real-world sentencing decisions. However, in light of the generalizability and cost issues of the two previous methods, the experimental approach is more flexible and may constitute a good compromise. Experimental studies can be conducted in stages that allow both optimization of design and the investigation of different sets of predefined case descriptors.
In conclusion, we have offered a unique presentation and discussion of different approaches to answering appropriate questions about sentencing decisions that we hope raises awareness for future researchers in this field. In times of economic downturn, we might expect both higher levels of criminality and constraint on public funds. As a result, sentencing practices and, as importantly, research into understanding them, are particularly pertinent in ensuring that justice is achieved, and achieved cost-effectively. Notes 1. Warning: logically, labeling case-poor-set membership would have been more consistent with how the predictor is coded, but covariate descriptions in tables are explicit and do not rely on readers' remembering this coding choice. 2. This is the ''percentage of notifiable/recorded offences that result in conviction or caution, or which the offender has asked to be taken into consideration at court, or which a penalty notice for disorder (or other relevant offences), or a formal warning for cannabis'' (Police and Crime Standards Directorate 2006, p. 25).
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3. Where, in the case of an offender aged x years, a peer could be defined as being aged y years such that |x -y| 5 years. 4. Demidenko's method is illustrated here, in the case of including binary predictor x ij1 in model logit p ij À Á ¼ b 0 þ b 1 x ij1 . The predictor x ij1 ¼1 for proportion p of the data set, 0 otherwise. To detect an effect b 1 ¼ b (alternative hypothesis H A ) versus the null hypothesis H 0 : b 1 ¼ 0 with a significance level and (1 À b) statistical power, we require sample size n ¼
5. This variable's definition has changed slightly according to the available real-world data, see Table 5 later. 6. As the name suggests, fractional factorial designs include only a fraction of all possible combinations of variable levels. As for blocked designs, fractional designs require careful planning to enable estimation of effects of interest (aliasing important effects with uninteresting higher level effects that may be assumed negligible).
